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Analysis of fruit and seedling agronomic characters of different germplasm

resources and self-pollinated and hybrid offsprings of Gastrodia elata

ZHU Huaijing', ZHANG Bingbing', LIU Fan', LIU Dahui'’, LI Xiaohua'"
(1. School of Pharmacy, Hubei University of Chinese Medicine, Wuhan 430065, Hubei, China;
2. Hubei Shizhen Laboratory, Wuhan 430065, Hubei, China)

Abstract: Self-pollination and hybridization experiments were conducted on 12 germplasm resources of G. elaza.
The traits of the FO generation, as well as those of the self-pollinated and hybrid F1 generations, were analyzed. The re-
sults showed that the 12 germplasms of G. elaza exhibited obvious differences in traits. In terms of tuber type, Gastrodia
elata Bl. 1. elata type was slender, with the ratio of length to width ranging from 1. 94 to 2. 50, while Gastrodia elata
Bl. f. glauca S. Chow type was short and thick, with the ratio ranging from 1. 82 to 2. 07. In terms of bolting time, Gas-
trodia elata Bl. {. glauca S. Chow bolted earliest, followed by Gastrodia elata Bl. {. elata. The bolting speed of these
germplasms comfermed to the Logistics growth curve. The G. elata with blood-colored scape, which was original from
Zhaotong, had the longest and thicker scape, while the number of fruit pods was below the medium level, Gastrodia ela-

ta Bl. . elata from Yichang had a shorter scape and the largest number of fruit pods. The fruit pod color of the hybrid
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F1, with Gastrodia elata Bl. {. glauca S. Chow serving as female parent and Gastrodia elata Bl. f. elata from Anhui
serving as male parent, was more inclined to the male parent. The color of hybrid F1, which used Gastrodia elata Bl. f.
elata (blood-colored scape type) serving as female parent and Gastrodia elata Bl. f. elata from Anhui serving as male
parent, was more inclined to the female parent, indicating that the traits of the seeds in the hybrid F1 showed the rule of
inheritance from maternal parent. The seed vitality of hybrid F1, which used Gastrodia elata Bl. {. elata (blood-colored
scape type) as female parent, reached more than 98%. The shape of hybrid F1 immature tuber of Gastrodia elata Bl. f.
glauca S. Chow, Gastrodia elata Bl. {. viridis makino and Gastrodia elata Bl. {. elata (blood-colored scape type) from
different origins, which serving as female parent, was close to the slender strip of the male parent Gastrodia elata Bl. f.
elata from Anhui. The Gastrodia elata Bl. {. elata hybrid F1 from different origins, which serving as female parent, was
close to the male parent Gastrodia elata Bl. . glauca S. Chow from Zhaotong and showed rounded and full shape. The
hybrid F1 with Gastrodia elata Bl. {. elata from Anhui serving as female parent and Gastrodia elata Bl. f. glauca S.
Chow from Zhaotong serving as male parent showed significant advantages in seed traits among all hybrid combinations.
The F1 seed vigor of Gastrodia elata Bl. {. elata (blood-colored scape type) from Luquan serving as female parent and
Gastrodia elata Bl. {. elata from Anhui serving as male parent was the highest. The immature tubers of F1 hybrid with
Gastrodia elata Bl. f. elata from Sichuan as the female parent and Gastrodia elata Bl. {. glauca S. Chow from Zhao-
tong as the male parent were more round and plump in shape compared to self pollinated immature tubers.
Key words: Gastrodia elata; germplasm resources; agronomic traits; self-pollination; hybridization; seed vitality
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Table 1 12 G. elata materials and their producing areas

1 RBPREFMRFRER

75 T 5T 24 B o
1 TR RIK(AL) “HA
2 Ui KRR (AP) LI R ez
3 WALE B B RIR(AW) WAL A g B
4 2 SRR (AY) mHEAFERL
5 TR (BI) LA G5B
6 P RIFR(BP) PR v =
7 Bk PG 41 K FR(BD) BeTE A P R
8 WALE B 2T KRR (BW) Wb g B
9 B EERIK(CL) “HA RN E
10 =M I E s R FR(CY) mHAERL
11 = B AR I KRR (DL) mHEA A
12 = ME I K FR(DY) mHEAFERE

T ABLC D 235 7R 1 KR VL1 IR R 2 KR I KRR 5
B AS TR L, A L AR B A R B

Note: A, B, C and D represent Gastrodia elata Bl. f. glau-
ca S. Chow, Gastrodia elata Bl. {. elata, Gastrodia elata
Bl. . wiridis makino and Gastrodia elata Bl. f. elata with
blood - colored scape, respectively; the second letters repre-
sent the place of origin, such as L. for Luquan County, Yun-

nan Province
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Table 2 Hybrid combinations between different germplasms of G. elata

J¥5 H S T A (FEA X ALAR)
1 SRR RIK(AL) 2 E R KR X RLL R IR (AL X BI)
2 P R (AP) DU I R X BT R IR (AP X BJ)
3 WAL B S RIK(AW) WALE B 5 KRR X ZRLT KR (AW X BJ)
4 =M IFE S RIK(AY) 25 B A 2 RO L BT RBR(AY X BJ)
5 LA RIK(BI) LT R X 28 B3 5 KR (BIXAY)
6 PUITET KR (BP) DU AT R IBR X 2 B Bl % KRR (BP X AY )
7 B PG £7 K R (BD) B PG 21 K bR X 2= A W3 5 KB (BD X AY)
8 WALE B4 KRR (BW) WAL T 20 R IBK X 25 B Wl 2 KRB (BW X AY)
9 =R KRR (CL) = AR M % R IR X %R RIR(CL X BI)
10 = HE S KRR (CY) 25 T I 4 SR PR X &2 UL KRR (CY X BT)
11 7 P R UL K R (D) Z B AR IR R X BT KB (DL X BT)
12 2 7 I3 1L KRR (DY) 25 B R8I KRR X Z LT R IR (DY X BJ)
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Table 3 Agronomic characters of tubers of G. elata germplasms (n=5, x£SD)

T 5T 42 AR £ /mm F&/mm K5
= AR KR (AL) 109.98+2.69° 55.44 4 2.04b 1.9840.06%*
oI KR (AP) 114.93+7.75¢ 60.4043.91" 1.9040.09%
ALE B S KR (AW) 117.2946.50% 64.54+1.93 1.8240.15¢
=~ IRE S KR (AY) 105.13+9.21° 51.5945.33¢ 2.07+0.41%
LT KRR (BT) 116.4642.09° 54.0741.81% 2.1540.04<
PY I 2T KPR (BP) 112.87+5.86" 58.16+3.14"¢ 1.94+0.13%
B VG 21 K J§E (BD) 142.06+4.09° 57.16+5.04" 2.5040.17"
WAL B 2 KR (BW) 133.284+11.45" 54.84-+1.93 2.4340.17"
= AR KR (CL) 117.13+£1.72¢ 55.754-2.33" 2.10+0.08
= RESRMKCY) 117.08+3.53 59.6344.50" 1.9740.10
SRR ML K FR (DL) 126.35+2.18" 56.9941.22" 2.2240.05"
7 B8 1 R FE(DY) 116.47+3.00" 58.4742.71" 1.994-0.05%

25 5 B YER 30 ) Duncan ¥ /NG T BER IR 5% 25 5 KF (Al HL#%)
Note: the difference significance test is Duncan method, and the lowercse letters represent the 5% difference level (longitudinal

comparison )
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Table 4 Agronomic characters of stems of different G. elata germplasms(n=10, x=SD)

T I 44 Bk WZEEE/em AEZEHME /em AP /em ST/ A ZEHBIR
= AR KR (AL) 96.60+6.95" 1.084+0.09° 30.67+1.39" 70.67 4 2.08" 1%
P KRR(AP) 125.13+£7.30" 1.4040.71° 46.6743.25% 62.67+=4.73% [y
AL E B 5 KR (AW) 128.93+1.40 0.9940.06 44 474 2.06% 62.334.04% [
75 7 I 5 KRR (AY) 125.90+11.10" 0.9440.08" 47.97+10.10" 73.33+£4.51% ot
LB KBR(BT) 118.0045.31" 0.9920.06° 41.7743.48b* 80.00£5.29" e
VY1 2T KRR (BP) 104.0746.41% 0.8140.08" 32.23+3.77¢ 64.33-9.07% o
B2 VG 21 K JFE (BD) 112.40+5.33% 0.98+0.03 38.8042.25% 80.0045.20" Ao
WAL B B LR B (BW) 97.07+4.88 0.94+0.06° 32.5342.83 84.334+5.51° L
R KRR (CL) 113.1743.35% 0.95+0.09° 41.9341.96"* 78.33+6.81" Gh
75 T Pl 2 KRR (CY) 124.234+17.52" 1.0140.04° 50.67+9.38" 82.3347.51* A
AR K FR (DL) 102.17+2.68 0.9140.03 37.37+£2.43% 56.67+0.58 oSy
= BB 1 R (DY) 153.13+1.39° 1.1140.06° 68.204+2.61° 69.3344.62 e

225 B MR N Duncan 3% , /NS FREFR IR 5% 22 K (Gh ) )

Note: the difference significance test is Duncan method, and the lowercse letters represent the 5% difference level (longitudinal

comparison )
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Table 5 Different fruit pod characters of self-pollinated and hybrid F1 of G. elata germplasms (n=10, x=SD)

PN £ /mm $&/mm /g iR B
R KR (AL) 21.05+0.77¢ 9.09+0.65 0.384-0.08 g
DU KRR (AP) 24.93+1.65" 10.30+0.61* 0.500.04" s
WAL B KB (AW) 24.9241.28"° 11.00+0.54° 0.43+0.04" e
M S RER(AY) 25.314+2.61" 10.76+0.27" 0.504+0.03" i m
LI R (BT) 20.70+1.43" 9.2740.33" 0.324-0.03" wra
DU I 2T KR (BP) 20.2640.32¢ 8.48+0.39 0.25-+0.03" e
B VG 21 KBk (BD) 21.974+1.09" 9.2340.74" 0.3040.06"% e
WALE E 4 KER(BW) 20.96+1.48" 8.0540.33¢ 0.2320.04# [Z AN
= T B S KR (CL) 21.25+0.38" 7.8740.26" 0.2940.03"% 4%
= SRR (CY) 24.9440.75" 9.08+0.22 0.384-0.02¢ B L
Z B AR I KPR (DL) 21.9240.61" 8.9640.74 0.2840.04"% 1Al
75 7 I3 I R R (DY) 26.91+1.58" 11.374+0.85° 0.67+0.07 Wer
75 AR 1 KR X A R IR (AL X BJ) 24.344-0.30° 9.45+0.92" 0.384+0.06" LI
U TR X & BLLE RIBR(AP X BJ) 19.5840.80" 7.064+0.58% 0.2040.03%" K
WALE B 5 KR X Z A KKR(AW XBJ) 21.9940.39" 9.4041.06" 0.3940.09" b B
7 7 IR 1 KR XL R BR(AY X BJ) 20.91+0.61¢ 9.444-0.97" 0.3640.04" T 2
BT RIR X 2 7 B 5 KR (BIXAY) 19.5940.59¢ 8.294-0.86" 0.302£0.05" wer
PO L KR X 2 7 B 38 1% KR (BP X AY) 19.66+1.51% 8.5441.38" 0.3040.09" Aer
[ PG 21 K JfR X 2= 7 IR 38 1% KR (BD X AY) 19.71+0.47% 7.87+0.56" 0.2440.02% o
LB B 20 KM X == 7 B 2 K IBR(BW X AY) 18.12+0.95° 6.92+0.24° 0.1640.03¢ wer
= R G R X A R BE(CL X BT) 23.54+0.81" 8.284-0.17" 0.294-0.02b" A=
7 R 38 4 KR X L KRR (CY X BT) 25.3541.30° 9.0740.62" 0.3740.07% B
75 T AR ML PR X AT KRR (DL X BT) 20.85+0.76 8.384-0.34" 0.2740.04" Iy
7 P IR 3 I KRR X 2B R BR (DY X BJ) 24.01+2.28" 11.01+0.64° 0.5040.15° 15 2%

1 28 5 W ERE B O Duncan ¥ , /NG SRR IR 5% 25 5 K (Gh ) He )

Note: the difference significance test is Duncan method, and the lowercse letters represent the 5% difference level (longitudinal

comparison )
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K, CL A 3% Jy 5 il , 3K 5] T 100% , 45 44 28 F1 #h
T K ¥ {E 38 B AE 665. 17~1 005. 48 pm , b 1 58
J¥ fF 165.35~187.68 pum, Fh It K & 78 207. 81~
256. 84 pm , B IR % B 7E 119. 86~138. 34 pm; DL 4%
LR FIE R E T 98% LU b E A B
e s 242 FLAR R 7B B 9 K /4 BD f1 BW, H
A58 FLARAY Bh 98 C W 35 25 5 s AIXBI AP X BJ
BIXAY .BPXAY .BDXAY .BWXAY DY X BJ
A A8 FLAC A 7 0% J1 4 96.19% . 96.05% .
95.02% .85.59% .90.32% .85.53% H191.73% H
XESEATE S5 . AL H 28 Fp IR A X 2% 28 F R K
FH AW A 3SR A A sg A K W BT A S Fh
AR X 58 B K5 35 BP H A8 Bl T A X 4 58
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IR AT 3 s i H i 2, DL A 22 5 24 52 19 4 Fhtk
RZEFAEE DY 2258 Fh 7 A X H 28R 7 95 5
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B R4 g AR R RO 98 O I 2 FLAR
X F 228, CY DY (43 2ok b A 3 4= 58
Fl1m T AR,CYXBI.DYXBIJEH I T 4% Fl
RFpFIEES LR H
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BJ.BD 1 BW H A F1AQ KA B 5 HAh A 52
F1AC A RRAH bE 2 A & 25 %, 40 5 2 70,92 mm
69.01 mm F1 69.36 mm, %% 3¢ 41 & AW XBJ Al
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Figure 2 Capsule appearance and morphology of G. elata germplasms after self-pollinated and hybrid F1
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Figure 3 Morphology of self-compatible and hybrid F1 seeds of different G. elata germplasms
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Note: representative pictures of four variant G. elata seeds in the self-compatible and hybrid groups under the microscope

FEAERTA A FLAAH 3%, 358 29. 35 mm, 42384
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3.03.3.04, B HM A2 FIR B E , L HE DY X
BIf FUR A BRI 58 H R 2. 90 mm, 45 Hifh 2 28 46 4
W XA, AW XBIL.CYXBI R DY X BJ 4%

ZF1HAE N 2.55.2.09 F1 2. 90, M X £ 4 H 38 F1
R 2.07 1. 57 F1 1. 92 14 K, R AU HE T AL A BT (1 40
KT BIXAY \BP X AY 2458 F1AL A AH XS B A<
H 28 F1 E R #0 B AR, JRR B8 5 3 A0 A AY 1 18] 1 Ay
WL E TR, S R MR A W
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Table 6 Differences of seed characters in self-pollinated and hybrid F1 of G. elata germplasms (n=30, x*SD)

AR &/ mm  FF9%/ mm MK /um O MRTE/pm FFIE /%
=R KR (AL) 1.0340.15" 0.1840.02° 0.224£0.01*  0.12£0.01"  91.7943.82bc
PO KRR (AP) 1.12£0.13*  0.2040.10°  0.2540.04""  0.134+0.03"  84.33+4.04de
WALE B B RER(AW) 1.10£0.17" 0.1940.02°  0.264+0.03"  0.14+0.02"  96.914+2.89ab
M IR 5 R BR(AY) 1.020.13" 0.1840.03"  0.2440.04"* 0.134+0.02*  83.334+3.33¢
LR KRR (BT) 0.7140.11°  0.164+0.01°  0.2240.03*  0.134+0.01  88.00+7.02cde
DY I 2T KPR (BP) 0.66+0.11¢ 0.1940.03°  0.2340.04"* 0.1440.02"  73.49+0.86f
B2 VG 21 KB (BD) 0.5140.07¢  0.1840.01°  0.40+0.07" 0.15+0.02° 3.85+4.20g
WAL H B 2L R FE(BW) 0.6140.06" 0.1840.04°  0.2540.09"  0.14+0.02"  83.53+0.81e
TR G RFR(CL) 0.9340.14°  0.1840.02"  0.21+0.02° 0.1240.02%  100.0040.00a
=BG RRR(CY) 1.05+0.15" 0.164+0.02°  0.2240.03  0.1240.02* 91.53+1.36bed
= AR ¥ I KR (DL) 0.8240.14°  0.1940.10  0.2240.03*  0.13+0.02  96.97+5.25ab
= IR M R R (DY) 1.03+0.22" 0.1740.02°  0.2440.02b“  0.114+0.01°  88.00+2.84cde
AR KR X Z B R R (AL X BI) 0.8740.19" 0.18£0.02" 0.20=0.03' 0.1240.01° 96.19-£4.07ab
U1 2 Kok X< BLLT RIBR(AP X BJ) 0.8440.19" 0.1740.02% 0.2240.02"  0.1240.01° 96.054+3.85ab
LR B 5 KR X L BLL R IR (AW X BJ) 1.014+0.11°  0.1840.02" 0.2540.03"  0.1440.02° 93.134+1.27ab
75 7 IR0 1 KRR X LT RIR(AY X BJ) 0.9540.15" 0.1640.03°  0.260.03"  0.13+£0.02"  82.47+7.13d
DL RIR X 2 7 B8 5 KR (BI X AY) 0.72£0.11°  0.162£0.02* 0.2440.02"  0.1340.02"  95.02+4.71*
DU I 2T K b X 2 7 I 38 1% KRR (BP X AY) 0.6240.09"  0.1740.03" 0.234£0.03"¢  0.13+£0.02"  85.59+4.55"
B PG 21 K JFR X == 7 B 3 25 KR (BD X AY) 0.7240.11°  0.16£0.02"  0.24-+0.03"  0.13+0.01"  90.32+1.05""
WAL B4 KR X =W S KFE(BWXAY) 0.73+0.17°  0.1740.03"  0.224+0.03"  0.13+£0.02"  85.53+8.11"
AR M B KR X Z LR BR(CL X BI) 0.9140.10* 0.184£0.02* 0.21£0.02""  0.12+0.01¢ 89.4044.75
75 T W3 43 KR X BT RIBR(CY X BJ) 1.0240.15°  0.1840.03" 0.2740.03° 0.13+0.02"  90.354+1.39"
75 T R ML KPR X B AT K IFR (DL X BT) 0.7440.15%  0.174£0.02* 0.234£0.03"  0.13+0.01"  98.15+3.21°
75 7 A8 I KRR X BT RIBR(DY X BT) 1.04+0.17*  0.1940.02°  0.234£0.03"  0.13+£0.02"  91.73+£1.01"

1 28 5 W ERE B O Duncan ¥ , /NG SRR IR 5% 25 5 K (Gh ) He )

Note: the difference significance test is Duncan method, and the lowercse letters represent the 5% difference level (longitudinal

comparison )
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AR TRUAE JRRAY AL ZE A 57 SR i RS AR A
WS RIS RS LU &0 A
R JRR ol BT A JRR 28 652 HE Al I JRR A i 4, R i L A
1. 94~2. 505 Bl Jot 18] £ 25 Ko SRR EAFAE 22 57, 20
TR R S B H A 3 /N TR AL , 5 Bk (I 3 iR
FAXF LR BRI IERLIC o T3 Ab 45 SCHR AR , R 2% 52
A AR AR ORR R R T E SRR, o ok
bR = T e 5 S AT 357 2R R RR T B PR A K
il 35 7 R B AR A P ) BLR
FEAEAR DGR o ABETE K B, A 28 e AUTE 91 2R 32
BUPEAR Bl PEAR B T 5 Fp 7= i BB PER 5
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RT AEAFHRRKEXZMEZFIRBRERIEER (n=10, xXSD)

Table 7 Morphology of self-pollinated and hybrid F1 immature tuber of different G. elata germplasms (n=10, x£=SD)

SRR £ /mm B& /mm £ /9
VI % R pR(AP) 63.18+7.90" 28.0746.41" 2.30+0.35°
WALE B S RER(AW) 56.59+4.53" 27.4442.67" 2.0740.11¢
= 7 B8 5 KRR (AY) 49.3142.03 26.3140.80" 1.8740.13°
UL KRR (BT) 70.924+5.55° 23.5042.32¢ 3.03+0.28"
VY121 KR (BP) 68.37+6.18" 25.314+3.17¢ 2.7240.22"
B2 VG 21 KRR (BD) 69.01+5.45° 22.8842.33" 3.0440.35°
WAL H B 2L KR (BW) 69.36+6.90° 25.19=43.58 2.784+0.32"
= AR a KR (CL) 59.21+8.83 26.312.95%" 2.2640.32°
= R s KR (CY) 46.1543.93' 29.35+1.35" 1.5740.12¢
7 G I3 1L KRR (DY) 54.79-+6.71% 28.58+1.86" 1.9240.18°
75 T AR W) 12 T IRR X BT KR (AL X BJ) 59.72+5.09" 27.92+3.35% 2.1740.38
U 1] 12 JE R X< 2 AT RIBR(AP X BJ) 61.70-+3.35" 26.87+2.15" 2.31+0.19"
WALTE B 5 KR X LR RIR(AW XBJ) 69.67+3.19" 27.314+1.06" 2.5540.09"
LR R X = B IRl S KR (BIXAY) 61.684-2.86" 29.26+2.23" 2.1140.13¢
DU I 2T TR X 2 B I3 1% R BR (BP X AY) 59.234+4.60" 29.414+2.85° 2.024+0.13¢
75 T R M 2 TRR X BT KR (CL X BJ) 62.97+8.35" 27.25+£2.81" 2.3240.27"
75 ¥ IR 21 KRR X BT KR (CY X BJ) 58.37+4.06" 28.3543.78" 2.09+0.25%
2 7 IR0 I KRR X ZE BT R BR (DY X BJ) 69.5247.05° 24.2442.26°¢ 2.90+0.48

TE: 22 5 B MERL 568 Duncan ¥, /NG 5 REROR 500 28 53 KF (w1 HE D)

Note: the difference significance test is Duncan method, and the lowercse letters represent the 5% difference level (longitudinal

comparison)
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